Supplementary
. pH preference and Michaelis-Menten parameters for OaAEP1b-mediated cyclization of kB1-NAL. a pH preference of OaAEP1b cyclization activity using kB1-NAL as a substrate. Experiments were conducted in duplicate (n = 2) at 22ºC for 5 min in the presence of 25 nM of OaAEP1b and 50 μM kB1-NAL at varying pH. b Michaelis-Menten plot of OaAEP1b with kB1-NAL substrate. Kinetic assays were performed with 25 nM of OaAEP1b with varying kB1-NAL substrate concentrations (μM) at optimal pH (6.5; indicated with an asterisk in panel a). Experiments were performed in triplicate (n = 3) and data are presented as means ± SEM.
Supplementary Figure 7.
Binding modes observed during the molecular dynamics simulation of MCoAEP2 covalently linked to an intermediate form of MCoTI-II substrate. All the frames from the 1 µs molecular dynamics simulation of the complex between MCoTI-II and MCoAEP2 were grouped in 10 clusters using a k-mean. The individual centroid frames from these 10 clusters are shown in panels a to j, and an overlay of all the centroid frames is shown in panel k and l. MCoAEP2 is shown in white, and MCoTI-II is shown in different colors in each centroid frame. The percentage of the total number of frames in each cluster is indicated in panels a to j. Panel l shows the same overlay of MCoAEP2 as in panel k but MCoTI-II was not represented in panel l to illustrate the conformational flexibility of the enzyme. The PPL, MLA and LAD1 loops are represented in panel l.
Supplementary Figure 8.
Conformation and electrostatic potential of the centroid frames resulting from a k-mean analysis of the 1 µs molecular dynamics simulation of the MCoAEP2 apo state. The percentage of the total number of frames in each cluster is indicated between parentheses in panels a to e. Panel f shows an overlay of the backbone of the centroid frames displayed in panels a to e. In panels a to e, the electrostatic potential computed with APBS 1.4 was mapped on the solvent accessible surface and colored from -3 kT/e (red) to + 3 kT/e (blue). In panel f, the centroid frames corresponding to each cluster are colored differently from each other as indicated in the legend. The MLA and PPL loops are also indicated on panel f, suggesting that the MLA loop is flexible. The Asx binding pocket is indicated by a yellow circle in all panels.
Supplementary Figure 9.
Assuming that the catalytic Cys218 is deprotonated, the electrostatic potential of MCoTI-II binding site of MCoAEP2 is similar at all studied pH. The electrostatic potential was computed with APBS 1.4 at various pH (a: pH 3.5; b: pH 4.5; c: pH 5.5; d: pH 6.5; e: pH 7.5) and mapped on the solvent accessible surface, which was colored from -3 kT/e (red) to + 3 kT/e (blue). The binding site of MCoTI-II, which was identified using simulation of the MCoTI-II/MCoAEP2 complex, is delimited by a yellow dashed line. The Asx binding pocket is indicated by a yellow circle in all panels. Supplementary Figure 11 . Activity of a panel of recombinant AEPs against MCoTI-II-DAL and MCoTI-II-NAL substrates (50 μM) at pH 5 or 6 at 22ºC analyzed after 30 min, 1h, and 20 h by MALDI-MS. HaAEP1 (Helianthus annuus), AtAEP2 (Arabidopsis thaliana) and Human legumain were quantified by absorption at 280 nm and added to the assay buffer to a final concentration of 0.1 mg/ml, 0.04 mg/ml and 0.1 mg/ml, respectively. MCoAEP2 concentration was 50 nM as determined by active site titration.
Supplementary
Supplementary Figure 14 . TIPTOP gene precursor alignments from reported Momordica subspecies 1-3 . Cyclic trypsin inhibitor domains are highlighted in purple. Arrows indicate the N-and C-terminal processing sites.
